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Introduction
Breast cancer incidence is higher
among White women than among Black
women, but Black women have lower
survival rates and higher mortality.' Stud-
ies have examined the relation between
these racial differences and socioeco-
nomic, pathologic, biologic, and other
factors.2-7 In the Black/White Cancer
Survival Study, later stage at diagnosis for
Black women accounted for a substantial
proportion of the racial difference in
survival, and among Black women later
stage at diagnosis was associated with
lack of mammography.6'7 Data from the
Health Insurance Plan study suggested
that screening Black and White women at
equally intensive rates probably would
reduce racial differences in breast cancer
survival.8
Although evidence conflicts, racial
differences in mammography use prob-
ably persist, especially among special
populations such as older, poorer, and
rural women.9"0 In the 1990 and 1992
Mammography Attitudes and Usage Study,
Black women less often reported ever
having had a mammogram than did White
women.11 A 1993 Commonwealth Fund
survey found that 57% of White women
50 years of age and older reported that
they had had a mammogram in the past
year but that only 43% of Black women
did so.'2 Women living in rural areas have
been shown to less often report recent
mammography than urban women.9'1314
One study of Medicare recipients 65 years
of age and older showed that White
women, especially those in rural areas,
more often had had mammograms in the
previous year than their Black counter-
parts.'5 The current study used data from
two counties with sizable Black, poor, and
rural populations to investigate racial
differences in mammography use among
women 50 years old and older and to
examine income, physician recommenda-




Data for this study came from the
New Hanover Breast Cancer Screening
Program, a National Cancer Institute
Breast Cancer Screening Consortium
project designed to evaluate the effective-
ness of interventions to promote commu-
nity breast cancer screening.'S'8 The
screening program took place between
1987 and 1991 in two eastem North
Carolina counties. In the 1990 census,
26% of the counties' combined population
of 228 000 was Black, and approximately
25% lived in rural areas or small towns
with fewer than 2500 residents. About
17% lived below the poverty line.'9
Data were obtained from the 1988
baseline community survey, a random-
digit dialing telephone survey of 1214
women 30 to 74 years of age (the response
rate was 77%). This analysis included 948
Black and White women 50 to 74 years of
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age with no personal history of breast
cancer. Excluded were women who were
less than 50 years old (n = 209), had a
personal history of breast cancer (n = 30),
were neither Black nor White (n = 22), or
did not answer questions about mammog-
raphy use (n = 5).
Primary outcomes were two dichoto-
mous self-reports of mammography use:
ever had a mammogram and had a
mammogram in the past year. Women
were first asked whether they were aware
of mammography. Women who were
unaware of mammography were classi-
fied as not having had a mammogram.
Data on race and income were
obtained by self-report. Income repre-
sented total household income per year
recoded to lower (<$15 000) and higher
(>$15 000) categories. In 1988, a total
household income of $15 000 per year
was approximately twice the poverty level
for a family of two. Because 24% of
survey respondents did not report income,
we used logistic regression to predict
income status for women with missing
reports. Using 1988 data, we identified a
model including county of residence, age,
education, and marital, health, and insur-
ance status that correctly predicted in-
come status in 81% of respondents; model
sensitivity was 72%, and specificity was
87%. Using 1990 data in which only 14%
of respondents failed to report income, the
model correctly predicted 82% of respon-
dents' income with comparable sensitivity
(74%) and specificity (88%). In all
subsequent analyses, we substituted pre-




Other factors potentially related to
mammography use included self-reports
of other personal characteristics (4 fac-
tors), health and medical care characteris-
tics (13 factors), attitudes regarding breast
cancer (7 factors), attitudes regarding
mammography (7 factors), and self-report
of ever having had a physician recommen-
dation to obtain a mammogram. Ques-
tions on attitudes regarding mammogra-
phy and physician recommendation were
asked only of women who were aware of
mammography. Women who were un-
aware of mammography were classified
as not having had a physician recommen-
dation. A personal history of breast
disease included women reporting they
had seen a physician for a breast problem.
TABLE 1-Women's Characteristics and Attitudes and Their Relation to
Race and Mammography Use in Two North Carolina Counties
Mammography Use










Personal history of breast disease
Family history of breast cancer
Importance of physician for health advice
Had gynecologist as regular physician
Importance of family for health advice
Importance of TV for health information
Importance of radio for health information
Importance of newspapers for health
information
No. medical visits in past year
Had regular physician
Importance of friends for health advice
Attitudes regarding breast cancer




Knows lifetime risk for breast cancer
Knows that women .50 years old
have higher risk
Can have breast cancer without
symptoms
Worried about developing breast cancer
Breast cancer curable if detected early
Attitudes regarding mammography
Mammography better than clinical breast
examination
Radiation exposure a concern
Mammography not needed without
symptoms
Cost of procedure a concern
Mammography better than breast
self-examination
Fear of finding cancer a concern


















































Note. + = at least minimally associated (P < .20); - = not associated (P > .20). For personal
and health characteristics and attitudes regarding breast cancer, the sample size ranged
between 936 and 948 as a result of missing data. For attitudes regarding mammography, the
sample size was 854 because women who were unaware of mammography (n = 94) were
not asked about their attitudes toward mammography.
Having one or more family members with
breast cancer (grandmothers, mother,
aunts, sisters, daughters) constituted a
family history. Importance scores for
sources of health advice and health
information ranged from 1 (least impor-
tant) to 3 (most important). For analysis,
factors with three or more categories (e.g.,
strongly agree, agree, disagree, strongly
disagree) were generally recoded to two
(e.g., agree, disagree).
Analysis
We used contingency tables with
chi-squared tests, parametric tests (t tests),
nonparametric tests (Wilcoxon rank sums,
Kruskal-Wallis chi-square approxima-
tions), and logistic regression analyses to
compare women's characteristics and atti-
tudes by race and by mammography use.
Factors at least minimally associated
(P ' .20) with both race and mammogra-
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phy use were then included in a multivari-
ate logistic regression analysis to investi-
gate the association between race and
mammography use while controlling for
income, physician recommendation, and
other factors. Separate analyses were
conducted for each primary outcome.
Beginning with an unadjusted model that
included only race, we examined the
effect on the odds ratio for race of
controlling for single factors (e.g., physi-
cian recommendation) and groups of
factors (e.g., attitudes toward breast can-
cer and mammography). A final model
controlled for all factors simultaneously.
Results
Mammography Use and Physician
Recommendation
Almost all women (90%) were aware
of mammography, but less than half
(46%) reported that they had ever had a
mammogram, and only 32% reported a
mammogram in the past year. Black
women were about half as likely as White
women to report ever having had a
mammogram (27% vs 52%; P ' .01) and
having a mammogram in the past year
(17% vs 36%; P '5 .01).
Fewer than half of all women (46%)
reported a physician recommendation to
obtain mammography. Black women re-
ported a physician recommendation less
than half as often as White women (25%
vs 52%; P < .01). Physician recommenda-
tion was strongly related to mammogra-
phy use. Among women reporting physi-
cian recommendation, 90% indicated that
they had ever had a mammogram, and
63% had had one in the past year. Among
women not reporting a recommendation,
10% indicated that they had ever had a
mammogram, and 7% had had one in the
past year. The positive effect of physician
recommendation on mammography use
persisted after control for both race and
income (data not shown).
Characteristics and Attitudes Related
to Race and Mammography Use
Of the 18 personal and health charac-
teristics examined, 9 were at least mini-
mally (P < .20) associated with both race
and mammography use (Table 1). Black
and White women differed significantly
(P ' .05) on 8 of the 9 characteristics.
Black women more often reported low
income (56% vs 27%), low educational
achievement (67% vs 24%), and no health
insurance (22% vs 10%). They less often
were married (40% vs 68%) and more
often reported their health as fair or poor
(43% vs 26%). Black women were less
likely to have a personal history of breast
disease (13% vs 26%) and a family
history of breast cancer (11% vs 21%).
They also indicated physicians as a less
important source of health advice (2.82 vs
2.89) and tended (P = .06) less often to
report having a gynecologist as a regular
physician (6% vs 10%). For each of the 9
characteristics, the value associated with
Black women (low income, not being
married, etc.) was also associated with
lower mammography use.
Black women, on average, reported
more medical visits in the past year than
did White women, but number of visits
was not related to mammography use.
Reports of having a regular physician
were associated with mammography use
but did not differ by race. Altogether, five
characteristics were associated with race
but not use, three were related to use but
not race, and one was not associated with
either race or use.
Of the 14 attitude factors, 8 were at
least minimally (P ' .20) associated with
race and mammography use, and Black
and White women differed significantly
(P ' .05) on 6 of the 8 factors (Table 1).
Black women more often reported that
looking for breast cancer increased worry
(78% vs 66%) and that they performed
breast self-examinations more than once a
month (49% vs 33%). They were less
likely to know the lifetime risk for breast
cancer (19% vs 28%) and less often
believed that mammography was a better
screening test than clinical breast examina-
tion (37% vs 51%). Black women also
less often knew that older women had a
higher risk for breast cancer (15% vs
22%) and less often believed that a
woman could have breast cancer without
symptoms (69% vs 77%). Black women
tended (P = .06) more often to identify
radiation exposure as a concern (48% vs
44%) and to report that mammography
was not needed without symptoms (39%
vs 31%). For each of the 8 factors, the
value associated with Black women was
also associated with lower mammography
use. Of the remaining 6 factors, 4 were
associated with use but not race, and 2
were not related to either race or use.
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TABLE 2-Logistic Regression Analysis: Association between Race and
Mammography Use among Women Who Were Aware of
Mammography (n = 839)
Odds Ratio 95% Confidence
Outcome/Factors for Racea Interval
Ever had mammogram
Race 2.2 1.6,3.2
Race, income 1.9 1.3,2.7
Race, income, other personal 1.7 1.1, 2.5
characteristics
Race, personal history of breast disease 2.0 1.4, 2.9
Race, personal history of breast disease, 1.7 1.1, 2.5
other health characteristics
Race, attitudes toward breast cancer 2.0 1.4, 2.9
Race, attitudes toward mammography 2.0 1.4, 2.9
Race, physician recommendation 1.3 0.8, 2.4
Race, all factors 1.0 0.5, 1.8
Had mammogram in past year
Race 2.3 1.5,3.4
Race, income 1.9 1.3,2.9
Race, income, other personal 1.7 1.1, 2.6
characteristics
Race, personal history of breast disease 2.1 1.4, 3.2
Race, personal history of breast disease, 1.8 1.2, 2.8
other health characteristics
Race, attitudes toward breast cancer 2.0 1.3, 3.0
Race, attitudes toward mammography 2.0 1.3, 3.1
Race, physician recommendation 1.5 0.9, 2.5
Race, all factors 1.0 0.6, 1.8
Note. The analysis controlled for the factors listed.
"Odds of White women reporting mammography use in comparison with odds of Black women
reporting use.
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Mammography Use by Race After
Controlfor Other Factors
In logistic regression analyses that
addressed both outcomes and included all
of the participants, the unadjusted odds
ratio for White women reporting mam-
mography use was 3.0 (ever had: 95%
confidence interval [CI] = 2.1, 4.3; had in
the past year: 95% CI = 2.0, 4.5). To
include mammography attitude factors
and standardize the number of observa-
tions, subsequent logistic regression analy-
ses excluded women who were unaware
of mammography (n = 94) and women
with missing values (n = 15), leaving a
final sample of 839 women.
Among women who were aware of
mammography, the unadjusted odds ratios
for White women reporting mammogra-
phy use were 2.2 and 2.3 (Table 2).
Adjustment for income, physician recom-
mendation, and all other factors reduced
the odds ratios to 1.0, accounting for all of
the initial racial differences in mammogra-
phy use. Physician recommendation alone
accounted for approximately 60% to 75%
of the total reductions. Other factors also
accounted for some of the racial differ-
ences in mammography use, but their
effects were not as pronounced as those
for physician recommendation.
Additional logistic regression analy-
ses including women who were unaware
of mammography but excluding mam-
mography attitude factors did not substan-
tively change the results. Likewise, limit-
ing analyses to women with self-reported
income status and excluding those with
predicted status did not substantively
change the results.
Discussion
Among women 50 years of age and
older in two North Carolina counties in
1988, White women approximately twice
as often as Black women reported ever
having had a mammogram (52% vs 27%)
and having had a mammogram in the past
year (36% vs 17%). White women also
more often reported a physician recom-
mendation to obtain mammography (52%
vs 25%), and physician recommendation
was strongly related to mammography
use. Controlling for factors related to race
and mammography use eliminated the
initial racial differences in mammography
use, with physician recommendation alone
accounting for 60% to 75% of the
differences in use by race.
Data for this cross-sectional study
were drawn from a 1988 survey in two
counties that have sizable Black, poor,
and rural populations. Results from this
study may not be generalizable to urban
and more affluent communities. We used
self-reports to measure mammography
use, physician recommendation, and other
data. Research has suggested that mam-
mography self-reports overstate use but
are reasonably accurate.20-22 The accuracy
of women's reports of physician recom-
mendation has not been evaluated.
Other investigators have found that
physician recommendation is strongly
related to mammography use.2326 Among
women 50 years of age and older in a
predominantly White (85%) health main-
tenance organization population, 59%
reported a physician recommendation for
mammography, and physician advice was
the factor most strongly related to initial
and repeated mammography use.23 In two
predominantly White (93%) geographic
areas, approximately 75% of women 50
years of age and older reported ever
receiving physician advice to obtain mam-
mography. More than 90% of those
reporting such advice had ever had a
mammogram, but only 22% of those not
reporting advice had.24 In the current
study, physician recommendation and
mammography use were strongly related,
but White women reported physician
recommendation twice as often as did
Black women.
Access to medical care and differ-
ences in physician characteristics could
have accounted for the racial gap in
physician recommendation to obtain mam-
mography. Gynecologists are more likely
to recommend mammography.26 Women
seeing female physicians are more likely
to obtain mammograms and Pap smears,
although female physicians may also
more often recommend mammography to
women less than 40 years old.27-29 Pri-
mary care physicians in New York City
with patient populations that were 50% or
more Black and Hispanic less often
reported recommending cancer screening
than did physicians with populations that
were less than 50% minority, but other
physician and practice characteristics ac-
counted for most of the differences in
screening rates.30
In the current analysis, reports of
having a regular physician did not differ
significanfly by race. Black women more
often reported poorer health and no health
insurance; on average, however, they had
more medical care visits in the previous
year than did White women. Only 9% of
the women in this study had a gynecolo-
gist as their regular physician, and the
racial difference in physician specialty
was small (6% vs 10%). This study did
not measure and could not adjust for
physician characteristics such as gender,
age, training, and practice setting.
Income and other economic factors
may have affected mammography use
indirectly through physician recommenda-
tion. Mammogram cost, income status,
insurance status, and other economic
factors are related to mammography
use.3132 Physicians have identified cost as
a barrier to mammography use. Physi-
cians' perceptions of a woman's ability to
afford a mammogram or her willingness
to accept a costly recommendation may
influence the decision to recommend
mammography.31'33'34 In this study, more
Black than White women had low in-
comes. Physician reluctance to recom-
mend mammography to those who cannot
afford it and the strong association be-
tween physician recommendation and
mammography use could have contrib-
uted to the racial differences in mammog-
raphy use.
Efforts to increase breast cancer
screening should address physicians' atti-
tudes and behavior toward breast cancer
screening, as well as cost and women's
attitudes and behavior. A clearer under-
standing is needed of what happens and
what should happen in patient-physician
interactions regarding breast cancer screen-
ing, especially interactions involving mi-
nority and low-income women.3536 Not
discussing or recommending mammogra-
phy as a result of perceptions of women's
unwillingness to obtain a mammogram or
of their inability to pay for one deprives
women of the opportunity to decide for
themselves. Informed discussion about
breast cancer screening is the ideal basis
for physician recommendations and pa-
tient decisions.36'37 Increasing appropriate
physician discussion and recommenda-
tion, of course, is not sufficient. Once a
recommendation is made, cultural, eco-
nomic, and other factors may inhibit
compliance, although additional interven-
tions, including messages tailored to
women's barriers and needs, may increase
mammography use.3842 Nevertheless, un-
derstanding and defining the physician's
role is a crucial step in increasing breast
cancer screening for all women. C]
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